o 
o 
tj 

K 
H 

s 

►3 



o 

I— 1 

oo 

TJ 
O 

ft) 
T5 
H- 
0 



ft> M 

h 

fl) H- 

ft) 
n 
n 
o 
H 

a 
Qj 

3 
o 

0) 

s: 

H- 

rt 



ft> cr 

C 
rt 

O TJ 
3 H- 



H h> 
< fl) 
O 

O O 
O 

3 3 



a t-h 

fl) o 

< h 

0 o 

fo cr 

(A 

On fl) 

hh < 

O H- 

hi 3 



ft H 



O 

W H 

ft iQ 
H 
O 

3 H* 



ft) ft 



* 3 

fl) ft) 
O 

C tr 

H* H* 

ft) 3 

rt H- 

H- 3 
3 

ft) 

fl) H 

n n> 

3* w 

ft) H* 

w 3 

3 o 

to H 1 



O hh 

w c 

o 3 

H* O 

H rt 

H H- 

ft) O 

rt |3 

O W 

h 

O O 

3 H 

ft) O 
O 



to tj 
c o 



CO 



1-3 
O 



Tf >§ 
o h 



rt fl) 



H 
)~3 



00 

I 0 

H 
TJ 
O 



03 
M 
CO 

M 







m 


O 


w 






hi 


a h- 




fl> 


O 


fl) 3 


ft) 




rt 




t— 1 






H 3 






o 








C 


CO 


1 


h- 1 


a 




ft) 


s: 


> ■ 




a 


a 


hi 


h-> 


►to 


ft) 


h 


H 




o 


DO 


fl) ft 




h 


fl) 




Cn 


to 


H- 


H rt 


a 


hi 


ft) 3* 


ft) 


H- 


to 






fl) 


H 


H* 3- 


H 




N> 


W fl) 




H 




00 


hh 




H 


3 fl) 


H- 


P- 


00 




0 


H 


o 


N) 


0 




H- 




H 


3 




h TJ 


0 


H- 


hh 






0 


3 


h- 






fl) 0 


3 


3 




H- 




TJ 




a ft» 


h>- 




N> 


a z 


rt 


ft 


3 


ft) 


rt 




fl) to 


3 


H 


Ch 


fl> 


bf 




3- 


0 


H 


P- 


a 


< fl) 




ft) 


\ 


< n 


o 


o. 


fl) 


H 




O 


A) 


H- H 




ft 


o 


ft) 


1 — i 


H- 




C 




ft) 


< 


O 


a 


fl) 


o 


H ft) 




ft) 


s: 


a 


3 


H 


H- 


fl) TJ 


H* 




**• 


£ 3 


fl) 


a 


O 




3 




0 


* O 


ft) 


ft) 


0) 


(D a 


b{ 


fl> 


h 


3 


fl) 


to 


fl) 


s: 


3 


3 


m 




rt 




3 


^< 




fD 


fl) 


a 


K) 


H* 


(Tk 


fl> 


m 




ft 


w 


H- 


H 


rt 


TJ 


00 


0 H 




h 




ft) 




ft 


w 




fl) 


^ 


Hi hi 


hh 




00 


3 


o 


fl) 




ft) 


h$ 


hi 




ft) 


O 




h- 1 




hh 


3 


n 


3 




O 




rt a 


hi 


ft) 




H- 




to 


0 


a 


ft) 


a 








3 




H 


ft 




3 




3 




\ 


CD ft) 


o 


a 


CO 


H 


3' 


l\) TJ 




a 


O 


o 


rt 


0 








fl) 


t— 1 


o 


h 




ft 




a h- 


3 


a 








1 


m 


h 










ft 


h{ 


s: 






t\) 


fl) 


ft) 




< 




p. <£} 


h 


H- 


H- 


3 


O 


on 


a 


a 


a 




w 


H 


o 




ft 


ft) 








H* 


hi 


ft 


♦to 


H ft 




H 


3 J 


ft 




H- 


0 


ft) 


H- 


•< 


M 


H- H* 


H 


H- 




H* 


w 


3 


hh 


ft 


h J 








H* 


3 


H 


0 




O 




H- 


H 


cr 




03 fl) 


3 


03 




3 




h-» 


&) 


3 


H- 




t\) 




iQ 




< 




o 


C 




<Q 


3 




\ 


3* O 




ft) 




oo 


C 


a 


H 






TJ 


1— 1 


O hh 


rt 


h{ 


0 


i— 1 


to 




ft) 


ft 




hi 


00 


H 


3* 


fl) 


ft) 




fl) 


3 


to 


H- 


ft) 


0 


On 


fl) rt 


fl) 


ft) 


3 




h 




fl) 


3 


h 


< 




3* 


M 


M 


CD 


ft) 


< 




h 


fl) 


fl) 






a n) 


fl) 




h 




ft) 


ft) 






ft) 


a 








O 


ft) 


TJ 


ft 




tr 


0 








ft) !-• 


a 


hh 


w 


H- 


H- 


3 


(D 


hh 


0 


3 




3 ft> 


A) 






O 


O 


ft) 


ft) 




hh 




fl) to 


< 


ft 


Ca) 


ft 


3 


m 


3 


ft) 








ft fl) 


H- 


3* 


►to 


C 










fl) 


hh 




fl) h 


O 


fl) 




h 


to 




3 




ft) 






h 


fl) 






fl) 


•< 


hh 


ft) 


ft) 


Q 


3 




cr 


w 




u> 




to 


0 


n 


to 


3- 


O 




ft) A) 




O 


^ TJ 


ft 


h 


►y 


fl) 




ft 




3 ftJ 


ft) 


h 




hj 


fl) 




H* 


h! 


s: 


H- 




a 3 


3 






0 


3 


a 


3 




0 


O 




a 


to 


ft) 




to 




fl) 


cr 


H 


3 




a 3 






3 


a) 




H* 




fD 




to 




H ft) 




00 


a 


m 


00 


H 


M 










h- n 








to 


00 


I— 1 






ft) 


hh 




h tr 








H- 




H- 


hh 




3 


0 




H H- 








3 




3 


O 




a 


hi 




H- 3 




00 






00 lQ 


hi 










3 fl) 




K) 






00 







































*a T) 

Tl TJ 

f I 
o 



1 



o 
n 
rt 
o 
cr 
fl) 
h 

N) 
N) 



Q 
TJ 
O 
00 

to 
-J 

00 
00 
00 

►to 



o 
2 



2 
O 



o 



c 



H O 




TJ 

G 
03 

5 



ft) 



00 



»-3 




TJ 


H 


o 


c 


»-3 


o 


03 






1 


t?J 




*z 






o 






• • 




»-3 






1 






H 


TJ 


t-ri 


i — i 


►to 


50 


w 


o 






On 




■ -i 
hd 


l — ' 




M 


f— 1 


1 — 1 


hr] 






M 




tr 1 




CO 




hrl 




»— y 






o 






Q 




CI 


TJ 




w 






< 


o 




H 


on 




a 


M 






h- 1 






H- 1 






-J 






CO 






M 






> 





(19)B*ffl#§Wr (JP) (12) &i^|t^^(A) (iDfSffcUHfiUS^ 

#§fFP5-111782 

(43)&WB ¥)«5*P(1993) 5Ji7B 



(sointa 11 




F I 




B2 3K 26/00 


3 3 0 7920-4 E 








P 7920-4E 






26/08 


J 7920-4E 






B 4 1 J 2/135 










9012-2C 


B 4 1 J 


3/ 04 1 0 3 N 






1 


£361l# St#3C<*>St2(:£ 6 H) 


(21)itiBHHJ 


!RfH s F3-273884 


(71)rtDKA 


000001007 










(22)tfiKB 


¥#3^(1991)10.8228 




SOSfcttBET*.? 3 TB30» 2^ 






(72)3&fJ# 


m 








«S*±BaKTA?3T130#2^ *+- 














(72)#69£& 










m^»*fflETA?3TB30#2^ *-f 














(72)f&»£ 


mm m 








*mSB*ffiETA?3TB30#2^ 














(74)ft&A 


#s± $ a- on*) 











(54) [#69§<*>*f};] u-if-7lW»tgia 



(57) [gfl] 

i^-h^«<7)?yio:fe:iJv^T. aa»^t-r^i:5: 
sweats, lo-v-wi-^mtmai 




(2 

1 

!ft£«»*$f!lfc3Ki:, IfiBKhliaaBft* I TV* 

a. 

[H£JB2] M*E-/H*iHJBW~ r-fc. jurni 

w^b^tthKthffmmmt. muzz-, max 

[OOOl] 

itm±mmimi *mn3±t lxa vw* ? b 

A.. y Kfc&ft** V~7 4 X7U- htt0&3K0>IL& MX 
[0002] 

&.^wmmv*fto<n\t±kLxznmmmm 30 

vx y HA.. y H<7)-f y^RtajpcofUi. JniftJS^-e^ 

[0003] &t>, jjm y fit* y h^y KfcM 
vx v M5g*SCO(t»T*> . i: < fc/\V/!^*x >y 

i&mm&4 7 2 312 9^\ mm4 7 4 0 7 9 6^1 40 

tt^zixx^his-v^wmzftftLxm 

jrctiajpiosEft h >? ) mmryj&xvtftZitz 
*>r&*. zzx'S-thwmm^ixmwfm 4 6 3 50 



fflW5-l 1 1782 

2 

3 5 9?, m&4 34 5 2 6 2-tt$»§g£§l§jj^*lT^ 

l»fPfflDlj^iaS±#^fcOV^T{i*ffl^fl : ^4 3131 
2 4^BBW»tl^$^^*«?itS k X\\ 
[0004] JblM >9fx. 7K7 K««MBi* ±a 
Lfc««Wi»«K8iiTV^J:a«fliajP. Sift (S 

ESSfVO^ 0«i.tf*ffl#HF^4 5 5 8 3 3 3^. 

m&4 45960 o^wmfcmKZtix^&mf&Tb 
m&m<r)n5$$8®ii*£*t tx . fta-r s * y » nt 
12367 o^mmm<om^ httmmvto*- 

JfKHK5 9-138461 *ftWmaNftt%->T 

fc ivv. l&LtzWmzmwai&^ y 
m&im^ -y H £»-£^T0r£iSK*tt5-C£ 5*$ s- 
W*LTH*#. lo«0lEfiK-y KTBrJ&H <£li§£S 

[0005] tt:. v'x >y bA. y K<0fll« 

^=5rf-yT^>f7-J>Sv^iiBfiK y KBflcfcSyt&h. 
S*- h U y 4 7 1 LX t> <t V \ 
[0006] d<0«k d ^r-f y^S^'x y h^ y h'^rfc'WV 

- J ?«SW^^)^$-^LTfc < i fc i oT BW 

SlSWtiWLT. ^h-tXtit. ZtHzXm^'P^) 
[0007] 

[iw^Lidk-fspM] t-r. immims. 
^tj: o . mrai^ t^fr-cH tag (nmm > 



(3 

3 

zttz. AZTm&ix*t>%irtii£%t>-?. mzx 
tit. 

[0008] 10 

otzLK. $£>fc. *&Hj)-m. ?8igfiIi?LfSBi5rBM 
[0009] 

[00 10] 

[Utt^i] ot. ms&im Lx+mimtmism 
tzmmti. 

[ o o 1 1 ] a i ttftmrnmi^t. 

[0 0 12] HHtfc^T. uiu-r-mm. 2 1 
-2 5t±^lMr<r>tzib<r>u--f-^^^ 3UiSfcflo: 
totmm-t&fiiitxQmmx. 3 2immmmfrt><r> 

KZmia3>y\%X&tiibco%M$7-X. U—f-Z 30 

mttzmwtTizTWix v— f-xzm: 3 3 , 

3 3 ' JiSEJiiillj^as^wiitfti-yxt^. 3 

4. 34'«ITV^7, 35*i»[SnX!ft^*fe20 

^>^^ri.s/v:«)<7)3ft 5 7-. 4i~4 5111010: 
fy*tmi;b*tt&t3^mmmxT--i;. s\t 1 tv 

** 9 fc J: 0 fc 0 i/^MMRfc»lt* fc*>*S£S. 6 
f±5£S£ft£#J»-tS 3 y h d-*# <» 7 1 liW 
— f-OON/OF F£iH#-rS*:tf>tf)S8L 7 2JiV 
-1f-^7-^£»#r£;fcto«D ( R S - 2 3 2 
<0) a€0S. 7 3ttH««y^^«-$!»*SV^iT- 40 
*£i£g-f6*:tf><7) (RS-2 3 2C^O) jlftlUil. 
81, 8 2»i«Jnife. 9 (itttnxft £ &3££*>&ie 

if. 1 0tt*&7-:?£A*t.£$S-CJ>l>. 1 114 

- : Jxbt>. maxima i tv*^ 534.3 

4' T'jl/:H&£02 (a) (b) tencT. Z<7>mmt 
m3X^tlhWsa.W)2 - 1 ffi£try h£3*>LT 

4 1-4 5Sr«-?T. U— f-cOglStfica^^^l. . 50 



I ^^¥5-111782 
4 

mtf&->tzhmm<r>$ 5-32 srw -c . i/— r- 

S. 04 (a) (b) £ttfta^:?L#&v*fc#8*;* 
■T. <r<7)i§2 - 2ffi(ciM^try h 6 fc . 0 

[0013] Z<7)£ 0 lzLXftt>tvt:TLffimW. 

gmizx-ox^^a, mnm6iz^i-xd^ 
y-hzwmtmmtm&t&zkizx^x. i«t 

[0014] JbMfcli. U-^f-TMl. I fc?L?)8E£E 

H8s*gu ^<n^mmizx^x^m\f. *- 
h>\>¥RV7 4 y#9xmami$:&iii/wm-&m 

[0015] %fz. u—f-v);* 1 ?—^. xoyixy 
is-himw<7v*witmfg%.i.xuz>mi. ?ls 
(wmzmmz-tizLx. mmw 7hm±.zmzz 
t^mxhh. 

[ooi6] &<9*?&f9gsHfci>vvc v~?<?)wmm 
ius®jk^®kz-th®fs& wm& . 

[00 17] 04 (a) (b)tfc^T. Pm« 
W5££->Xmi2tlh. ZZXi>LPmtPeitffl5£ 

e-y-?-XKOiail0^08t^-. diOffiESrV-^^O 

< -iH^bhZk ) b h wmzmimzft 5 ^ t tzx 
*). smcomimzi&TZ-itzzbZK. tti. v-t 

tr -f -C J: IM^i-h Zt%< jEiS^fUml 
[0018] IMffitfUZ. U—f-taJLLttcoMtcr) 

xu<7)tiE£izi>fbmxz2>. ttb%. nmm. 04 

(a) (b) IZ&V&WmkPm, HJaiSlPafcMfcBl 
A^Tv^fth.^ ^-WN>-H : fc<J:U t 7^y^9-C» 

Mmm\a/mffhmz, &*\,zmvhix&tm 
zm&&ztifix*h. 

[0019] itzi> o^xrmmt Lxw-tnm 



(4) 

5 

-nm9 ( a ) (b)ff)Xoiz. m<D#xi*%< . m 

[0020] 

tan *^B^gfi^-iospi^^gg^«(8&fliB^ 

1B0-C&S. 20 
[02 ] *%B^ISt:tJk^T 20(D I T V;M 7fcT» 

tscmiw^Lit^mm^t^ffyxh*). urn 

-U<7)tl* 5tf>B&T* •} . ( b ) ttflfi*<0*^< ?<m 

[03 ] »Jnl%cO«^S0TS.S . 

[04 ] #f&9g&§£;fevvc 2o(0 1 TVijjt 7*=T?L 

0. (a) ti-JjCOXXJOWWiTb*). (b)&m 
<r>t>X7<r)W&Xi>h. 



#§[§¥5-1 1 1782 

6 

[05] #?SBjg£gK*iVvc I TVtiXylzS. 9?U«t 

itxntimmxhh. 

ime] ^minai.^mti'—f-^-bivmt 
nwmmzTFtrjyx'hh. 
[07 1 umimuzmiu-^-mmfsibiim 
bnmm&tixtyyyxhh. 
m8-iiityirtajnzm&-?x?m.b. oHmn 
^^^tib<r>mmm9Frtyyyxhh. 
[09 ] mcLW)®v>±mziizwttVi<?> i tv* 
* 5fc i &S8ini!|?jtf>Btft-c&& . 
[flp^oiypi] 
i u— r-uss 

5 mmmmm 

6 «H^S 

9 *-\-i\yY/V <Vil 

10 TS«7-^»tHffl«S 

11 vx^^i&fflx-f-v 
21-25 U—f-%&& 

31 imeii 

32 55- 

33. 3 3- mtuyxmim 

34, 34' ITV^5 
35 55- 

4 1—4 5 ^fflXf-y 

7 1 I/— 

7 2 P-f-AV-ilSffliliy-/^ 

7 3 HfilJOS^ffllfflffl^-^ 

81. 8 2 Sdmife 




(5) 



ftffi¥5-l 1 1782 



2- I * 




[H4] 





Pa 
Pm 




0) 




i 


b) 
















////A 




Wa 


Wa 




m6i 



(pm 2 ) 



900 




700 



45 50 55 60 

v-Y-jtv- (w) 



[07] 



12 3 4 




(6) 



®ffi¥5-l 1 1782 



mmm mw sat 02)m% m mm 



TFT-//// 7^ 



Page 1 of 4 



* NOTICES 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the hole by the laser developed for the purpose of this invention mainly 
processing the hole of the top plate with an orifice plate in an ink jet head — it is related with dawn 
equipment. 
[0002] 

[Description of the Prior Art] It is what the point that the process tolerance is high is mainly noted for to 
perform hole dawn of a predetermined configuration and a dimension to a work piece using a laser 
beam. Since process tolerance influences ink discharge quantity, a discharge direction, etc. as it is, the 
hole of the ink delivery of an ink jet head used by the printer accompanying especially a computer and a 
word processor needs careful caution for this processing. 

[0003] In addition, especially the above-mentioned ink jet head is adopted as the recording head of 
Bubble Jet also in the ink jet recording method. And the typical configuration and typical principle of a 
recording device of the above-mentioned bulb jet method are indicated by U.S. Pat. No. 4723 129, the 
4740796 description, etc., and can be applied to both the so-called mold on demand and a continuous 
system. This method will arrange an electric thermal-conversion object corresponding to the sheet and 
liquid route where the liquid (ink) is held, if for example, a mold on demand is raised and explained. 
This electric thermal -conversion object is made to generate the heat energy according to a driving signal, 
film boiling is caused to the heat operating surface of a recording head, the air bubbles corresponding to 
the above-mentioned driving signal are formed in a liquid (ink) by one to one as a result, and a liquid 
(ink) is made to breathe out in the form of a drop from a delivery by growth of these air bubbles, and 
contraction. The driving signal given here has U.S. Pat. No. 4463359 and a desirable pulse signal which 
is indicated by the 4345262 description. Moreover, about the rate of a temperature rise of the above- 
mentioned heat operating surface, it is good to adopt the conditions indicated by the U.S. Pat. No. 
4313124 description. 

[0004] Although the configuration of the above-mentioned ink jet head changes in the combination of a 
delivery which is indicated by each description mentioned above, a liquid route (a straight-line-like 
liquid flow channel or right-angle liquid flow channel), and an electric thermal-conversion object, it may 
be a configuration which is arranged to the field to which the heat operation section is crooked, for 
example, is indicated by U.S. Pat. No. 4558333 and the 4459600 description. Furthermore, the 
configuration of the above-mentioned ink jet head may be the configuration which uses a common slit 
as the discharge part of an electric thermal-conversion object to two or more electric thermal-conversion 
objects, for example, the configuration of JP, 5 9- 123 670, A printing, and the configuration corresponding 
to a discharge part for puncturing which absorbs the pressure wave of heat energy, for example, the 
configuration of JP,59-138461,A printing. In addition, although the recording head cited in the 
description mentioned above has secured the die length which can be equivalent to predetermined width 
of face combining two or more recording heads, it may consist of one recording head to the die length 
corresponding to predetermined width of face (width of face of the maximum record medium which can 
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record a recording device). 

[0005] Moreover, the configuration of the above-mentioned ink jet head is good also as a cartridge type 
formed in the exchangeable chip type or the recording head itself which electric (an electric thermal- 
conversion object sake) connection can be performed by the body of equipment being equipped, and 
receives supply of ink. 

[0006] the hole according to laser to work pieces, such as such an ink jet head, - when performing 
dawn, extract a laser beam to one point and one piece ends at a time - if — when you need much hole 
dawns, it takes time amount dramatically, an exact hole [ especially as opposed to a work piece ] — very 
much time amount will be spent on setting out of a dawn location, and a performance factor is fallen 
remarkably, then, a work piece — receiving — at a stretch — the hole of the number of requests — the hole 
by the laser devised so that dawn might be performed, and a work-piece location might be measured and 
a work-piece location might be corrected based on this measurement result — dawn equipment can be 
considered, such equipment - a hole — when carrying out dawn processing, a hole with the target 
aperture (area) will be opened by setting up conditions, such as laser power and irradiation time, 
according to the thickness of an orifice plate beforehand, moreover, a hole — the case where measured 
beforehand spacing of the slot on the top plate, spacing of the laser light irradiated through a mask, or 
spacing of a hole that ended actually, and the spacing has shifted in order to secure dawn precision — a 
help — a mask location ~ the direction of a laser optical axis ~ adjusting — doubling - thereby — the 
exact hole to the inside of a slot - dawn will be carried out. 
[0007] 

[Problem(s) to be Solved by the Invention] First, with the above-mentioned hole dawn equipment, since 
it will be necessary to be considered difficulty, to carry out sampling inspection periodically, and to reset 
laser power and irradiation time, opening the hole of the same aperture (hole area) on the conditions 
same for a long time by the variation in the orifice-plate thickness by the difference in a lot, change of 
the power by aging of a laser oscillator, etc. has a fear of the availability of equipment falling, moreover 

- for example, ~ a top plate - a lot - instead of - a slot - spacing - changing - things ~ a help - it 
must reset - especially a top plate - many - picking — a case - the - a mold cavity - every - 
classifying — a routing — being needed — not only - equipment — housekeeping — time and effort — 
starting - availability - falling - ** — saying - a fault - being generated - ** - considering - having . 

[0008] 

[Means for Solving the Problem] the hole which canceled the above-mentioned trouble in this invention 

- in order to offer dawn equipment, laser power and irradiation time were automatically reset by 
preparing first the function which measures an aperture (area), and the function which controls the laser 
power and irradiation time of a laser oscillator. Furthermore, in this invention, the device which 
measures slot spacing and spacing with means, such as image recognition, and the device which can 
move the above-mentioned mask location in the direction of a laser optical axis were established. 
[0009] 

[Function] without it drops availability according to the equipment concerning this invention - a hole - 
processing is possible and slot spacing changed for every lot can be adjusted to automatic and a short 
time. 
[0010] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 
[001 1] The example of this invention is shown in drawing 1 . 

[0012] this drawing ~ setting - 1 — a laser oscillator, and 21-25 - a hole — a lighting system for the 
laser optical system for processing and 3 1 to observe a workpiece and 32 are the reflective mirrors for 
applying the light from this lighting system to a workpiece, in case they discharge laser, fall downward 
and let laser light pass. Objective lens [ for 33 and 33' to look at a workpiece ], lens-barrel, 34, and 34' 
An ITV camera, The stage for adjustment for 3 angle mirror for 35 to look at a workpiece by the 
observation system of two right and left, and 41-45 to carry out alignment of the workpiece, Equipment 
for 5 to process the image taken in with the ITV camera, the control box where 6 controls the whole 
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equipment, A communication line for wiring for 71 to control ON/OFF of laser and 72 to control the 
power of laser etc. (RS-232C etc.), The auto hand and finger where a workpiece and 9 supply and 
discharge a workpiece on the table for adjustment from another container in communication lines (RS- 
232C etc.) for 73 to send and receive control or data for an image processing system, and 81 and 82, and 
10 are boxes into which a defect work piece is put. Moreover, 1 1 is a stage for adjustment which moves 
a mask 24 in the direction of a laser optical axis. The image which looked at both **** of a workpiece 
by the ITV camera 34 and 34' is shown in drawing 2 (a) and (b). This image is obtained when a focus is 
seen in accordance with the 2 to 1st page of the workpiece shown by drawing 3 , and it doubles this slot 
location with the exposure location of laser using the adjustment stages 41-45. If a location suits, the 
mirror 32 for lighting will be lowered, laser is discharged, and a hole is opened in the orifice-plate 
section of the front face of a slot. The condition that the hole opened in drawing 4 (a) and (b) at the 
workpiece is shown. If the focus of an observation system is doubled with the 2 to 2nd page at this time, 
the image which can observe only a hole like drawing 5 will be obtained, counting the pixel in a hole by 
this — an aperture or a hole — it can ask for area easily. 

[0013] thus, the obtained hole — the aperture made into the object by controlling laser power or 
irradiation time based on the correlation of laser power and hole area as shown in drawing 6 when a 
close area is not in the range of regular for example, and a correlation with laser radiation time amount 
as shown in drawing 7 , or a hole — it is processible so that it may become area. 
[0014] The above-mentioned configuration is applicable also to inspection of the hole processed by 
laser, namely, a hole — after dawn, an aperture, or a hole — the time of discharging / containing a 
workpiece with an auto hand and a finger 9, if area is measured and the close hole is not in specification 
— on the way » a defect work piece can be eliminated by dropping in the box 10 for defect blowdown 
boiled and prepared. 

[0015] Moreover, when the power of laser and the variation of orifice-plate thickness are comparatively 
stable, it is also possible to carry out the check of an aperture for every multiple times, and to aim at 
improvement in a baton of equipment. 

[0016] without it copes with fluctuation of slot spacing of a work piece and reduces availability in this 
invention equipment of a degree — an exact hole ~ the configuration which makes processing possible is 
explained. 

[0017] In drawing 4 (a) and (b), Pm fang furrow spacing and Pa express spacing. Pm and Pa are 
measured with an image processing system 5. When it carries out also here and Pm and Pa have shifted 
from default value, the stage 1 1 for mask adjustment is moved in the direction of an optical axis, and the 
amount of gaps is amended. The correlation diagram of a mask location and pitch gap is shown in 
drawing 8 . without it reduces the availability of equipment by performing this amendment with 
variation extent of a work piece for each time or every lot (a mold cavity changing -- **), and every 
count of a convention, and without it carries out judgment by the mold cavity of a work piece — an exact 
hole — processing becomes possible. 

[0018] The above-mentioned configuration is applicable also to inspection of gap with the slot of the 
hole which carried out laser processing, namely, a hole — the time of discharging / containing a 
workpiece with an auto hand and a finger 9, if the close amount of gaps is not in specification by asking 
for the slot spacing Pm in drawing 4 (a) and (b), and spacing Pa with an image processing system 5 after 
dawn - on the way — a defect work piece can be eliminated by dropping in the box 10 for defect 
blowdown boiled and prepared. 

[0019] Moreover, when the variation in slot spacing of the work piece as another example is large, since 
laser light is kicked by the work piece, the core of each hole opened into the slot is not necessarily in 
agreement with the core of each hole of laser light Therefore, a checking work piece can obtain exact 
spacing by breaking a hole in the upper part of the slot instead of the inside of a slot, as shown in 
drawing 9 (a) and (b). Of course, this measurement is performed for every count of a convention of a 
certain, and that work piece is made to carry out defect blowdown as a defect work piece. 
[0020] 

[Effect of the Invention] As explained above, it is not necessary to sample a workpiece periodically, to 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/19/04 



Page 4 of 4 



investigate the aperture and to reset the conditions of laser, consequently, according to this invention, 
decline in availability is not caused in hole dawn processing of a workpiece. Moreover, it becomes 
processible [ which it was stabilized when the variation in a workpiece was large, or even when aging of 
laser power was large ]. Furthermore, according to this invention, even if the lot of a workpiece changes, 
the activity with which spacing and slot spacing are doubled can be automatically done with equipment, 
the availability of equipment improves by that cause, the judgment routing by the mold cavity of a 
workpiece is not needed, either, but improvement in productivity can be aimed at. 



[Translation done.] 
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